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@ Sealing device. 



(|7) A sealing device for location between at least 
two connected togettier components of a re- 
duced pressure material handing system is 
formed of resilient material and extends, in use, 
between areas of relatively high and low press- 
ure. The device has a shape which. In cross- 
secdbn, includes an enlaiged head portion (57) 
Integrally connected to a relatively nam)w neck 
portion (59). The head portion is positioned, in 
use, remote from the relatively low pressure 
area. 
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This inventton relates to sealing devices and In 
particular to sealing d vices for use with mat rial han- 
dling systems, more particularly pneumatic deliv ry 
systems operating at reduced pressure. 

According to the present invention there is provid- 
ed a sealing device for location between at least two 
connected together components of a reduced pres- 
sure material handling system, the device being 
formed of resilient material and extending, in use, be- 
tween areas of relatively high and low pressure, the 
device having a shape which, in cross»section, in- 
cludes an enlarged head portion integrally connected 
to a relatively narrow neck portion, the head portion 
being positioned, in use, remote from the relatively 
tow pressure area. 

Preferably the device includes, Integrally con- 
nected to the neck portion and remote from the head 
portion, a relatively enlarged shouMer portion. 

in one embodiment of the present invention, a 
sealing device is for sealing between two connected 
together components of a reduced pressure material 
handling system and the device is, in cross-section, 
of sdld construction having an enlarged head portion 
connected to a relativety narrow neck portk>n, the lat- 
ter being in turn connected to a somewhat enlarged 
shoulder portion. 

In a second embodiment In accordance with the 
present invention, a sealing device is for location be- 
tween three connected together components of a re- 
duced pressure material handling system, the devtee 
in thb case including the head and neck porttons and 
further including a slot, extending from that end of the 
device remote from the head portion to a position 
within the head portion. This slot will, In use, accom- 
modate the edge of one of the three components of 
the material handling system. 

Preferably in any device in accordance with the 
present invention, the head portion is, when sealing 
cross-section, of circular shape except where it ex- 
tends into the neck portion. In use, the sealing device 
will be located between two flanges of components 
being connected together, the flanges being shaped 
to accommodate the enlarged head portion of the 
sealing device. 

The present Invention will now be described, by 
way of examples only, and with reference to the ac- 
companying drawings, in which:- 

- Figure 1 is a d iagramatk: representation of a re- 
duced pressi^e material handling system in- 
corporating sealing devkses in accordance with 
the present invention; 

- Rgure 2 is a furtherview,nfiainly in vertical sec- 
tion, of a vacuum hopper loading device form- 
ing part f th system of Figur 1; 

- Figure 2A sh ws a further vacuum hopper 
loader for use in a system such as that shown 
in Figure 1: 

- Figure 3 shows a first embodiment of a sealing 



device in accordance with the pres nt inv n- 
ti n, sh wn forming part of th loading d vice 
of Figure 2; and 
- Figur 4 shows a second embodiment of a 
5 sealing device in accordance with the present 

invention, again forming part of the loading de- 
vice of Figure 2. 
Referring to Figure 1 of the accompanying draw- 
ing a reduced pressure or vacuum material handling 
10 system includes a feed hopper 1 into which material 
to be conveyed is tipped from bags and transported 
through pipe 2 to a vacuum hopper loader 3 within 
which a vacuum is created by vacuum pump 7. Pump 
7 is connected to hopper loader 3 by means of an air 
15 line and via vent vaWe 6, secondary filter 5 and va- 
cuum select valve 4. 

When it is required to convey material, the va- 
cuum select valve 4 is opened and vent valve 6 dosed 
creating a suction in the pipe 2 at the base of the feed 
20 hopper 1 . Material and air are drawn into the vacuum 
hopper loader 3 until the level of material is just below 
the material entry point indicated at 2A. At this point, 
the vacuum select valve 4 ctoses and vent valve 6 
opens, allowing air to be drawn from atnfx>sphere and 
25 through tt>e vacuum pump, which runs continuously. 
Vacuum hopper loader 3 is shown in more deteil 
in Figure 2 and Is in feet shown with an extra section 
9 located between the top 11 ^n^kmm tamsak mo- 
^^gg0BBl^ 1 5. A discharge flap 1 7 forming part of a 
30 valve 1 9 at the base of conical section 1 5 of the loader 
3 is now opened and the material falls by gravity to the 
point of use. Flap valve 1 9 is then dosed and the cyde 
repeated, if required, to refill vacuum hopper loader 
3. 

35 Referring now to Figure 2A of the accompanying 

drawings a vacuum hopper loader 21 is similar to that 
shown as 3 in Figure 2 except that the upper cylindri- 
cal member 9 is omitted. Located between top cover 
23 and upper conical sectk>n 25 is a filter arrange- 

40 ment 27 induding filter doth 29. An air motor 30 is op- 
erated when bottom flap valve 32 is open and the ma- 
terial is being discharged. Air motor 10 causes vibra- 
tion of the filter thereby dearing it of materials adher- 
ing to it 

45 It can be seen that the vacuum hopper loaders 3 
and 21 of Figures 2 and 2A respectively indude con- 
nected together sections, the connecting positions 
being Indicated generally at 41 , 43 and 45 for the load- 
er of Figure 2 and at 47 and 49 for the loader of Figure 

50 2A. At the connection positkxi 43 of Figure 2, two 
loader secttons are joined together and at each of the 
other connection positions of the loadera of Rgures 
2 and 2A, three sectkms are joined together. 

Sh wninRgur 3 is an niargedvl wofth con- 

55 nection positi n between cylindrical section 9 and 
cofiM e%g9Hi.%^of the loader of Rgure 2. It can be 
seen that ach of sect! ns 9 and 13 is provMed with 
a shaped flange 51, 53 respectively. Between these 
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flanges is located a resilleni: annuiar sealing device 
55. Sealing device 55 niay be formed f a relatively 
soft rubber or ther suitable material. It is shaped so 
that, in crosa-secti n, it has an enlarged head portion 
57 and a relatively narrow neck portion 59 as well as 5 
a somewhat enlarged shoulder region 61 , the latter 
being in fluid contact with the inside of the loader 3 
which, in use, is subject to relatively low pressures. 
Enlarged head portion 57 lies between correspond- 
ingly curved portions of flanges 51 and 53 with its out- io 
er extremity in fluid communication with the outside 
of the loader 3 at atmospheric pressure. A ring damp 
63 is used to squeeze together flanges 51 and 53 
about sealing device 55. 

Refenring now to Figure 4 of the accompanying 15 
drawings, there is shown the sealing connection 41 
between three components of the loader 3, namely, 
top cover 11, cylindrical section 9 and filter support 
71. from which filter devices 73 are suspended. Ac- 
cordingly at this sealing connection three compo- 20 
nents of the loader are sealingiy connected together. 
The sealing device 75 in accordance with the present 
invention Is again formed of soft rubber and has. In 
section, an enlarged head portion 77, a relatively long . 
neck portion 79, (compared with the length of neck 25 
portion 59 in the device shown in Figure 3) and a 
somewhat enlarged end shoulder portton 81. Extend- 
ing from the centre of the end shoulder portion 81 in 
a direction towards and terminating at a central pos- 
ition within head portton 75 is a slot with in which ia Io- 30 
cated the edge 83 of filter support 71 . As in the case 
of the sealing connection of Figure 3, a ring damp 85 
squeezes together the shaped flanges 87 and 89 of 
circular section 9 and top cover 11 of the loader. Seal- 
ing device 75 is thereby squeezed onto edge 83 of fii- 35 
ter support 71 so that all three components of loader 
3 are sealingiy held together. 

It shoukj be appredated that the novel shape of 
a sealing device in accordance with the present in- 
vention enables the sealing device to be used in a sit- 40 
uatton where there is a substantial reduction in pres- 
sure within the material handling system. The en- 
larged head portnn of the sealing device together 
with the small gap between the various metal compo- 
nents being connected together, prevent the seal 45 
from being drawn into the vacuum hopper loader by 
the reduced pressure insMe it Vacuum levels of up to 
80% vacuum create very high compression loads on 
the seal. For example, a vacuum hopper loader of di- 
ameter 80cm will have a compression load of 4 tonnes 50 
on the seal with 80% vacuum. A seal device in accor- 
dance with the present inventton. having a relatively 
long radial width, that is to say length of rubber be- 
twe n the area of I wpressur andatmo phericpres- 
sur , pennits a relativ ty soft rubber seal to be used 55 
without excessive compression stresses. 

A 8 aling devic in accordance with th pres nt 
invent! n is particularly useful for th food and phar- 



maceutical mark t where material handling hoppers 
are manufactured with smooth and orevice-f ree inter- 
nal surfaces. It will be appreciated from Figures 3 and 
4 that s aling devices in accordance with the present 
inventton have compatible smooth and crevlce-free 
internal surfaces. 

In general, material handling systems, in which 
sealing devices of the present invent»n may be used, 
include systen>s used in the plastics, food and phar- 
maceutical industries for conveying relatively small 
quantities of powdered or granular material from a 
material feeding point, for example, from bags or 
drums to a point of use. A typk:al example might be a 
system for feeding material to a tablet press or to a 
blending processor. A component to such a system, 
such as the vacuum hopper loadere described above, 
may be formed of sections which may be formed of 
sections which are easily connected together and 
easily disassembled, at least partly due to the use of 
sealing devicee in accordance with the present inven- 
tk>n. 



Claims 

1 . . A sealing device for location between at least two 
connected together components of a reduced 
pressure material handling system, the device 
being formed of resilient material and extending, 
in use, between areas of relatively high and low 
pressure, the device having a shape which, in 
cross-sectton, indudes an enlarged head portion 
integraHy connected to a relatively narrow neck 
portion, the head portion being posittoned. In 
use, remote from the relatively low pressure area. 

2. Adevtee according to Claim 1 in which the device 
Indudes, integrally connected to the neck portion 
and remote from the head port»n, a relatively en- 
larged shoulder portk)n. 

3. A sealing device according to Claim 1 or Claim 2 
in which the device is for sealing between two 
connected together components of a reduced 
pressure material handling system and the de- 
vtoe is« in crose-sectkm. a sotkJ constructkm hav- 
ing an enlarged head portton connected to a rel- 
atively narrow neck portion, the latter being in 
turn connected to a somewhat enlarged shoulder 
portkm. 

4. A sealing device according to Claim 1 or aaim 2 
which is for location between three connected to- 
gether components of a reduced pressure mate- 
rial handling system, th device including a slot, 
extending from that end of the device remote 
fronri the head portion to a position within th 
head portton. 



3 



EP0 630 839 At 



5. A reduced pressure material handling system in- 
cluding a sealing device according to any of the 
preceding dalms. 
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Description 

This invention relates to sealing devices and In par- 
ticular to sealing devices for use with material handling 
systems, more particularly pneimatic delivery systems 
operating at reduced pressura DE-A-2 041 230 dis- 
closes sucti a sealing device. 

Accading to the present invention there is provided 
a sealing device according to daim 1 . 

Preferably the device includes, integrally connected 
to the neck portion and remote from the head portion, a 
relatively enlarged shoulder portion. 

in one embodiment of the present invention, a seal- 
ing device is fbr sealing between two connected 
together components of a reduced pressure material 
handling system and the device is, in cross-section, of 
solid construction having an enlarged head portion oorv 
nected to a relatively narrow neck portion, the latter 
being in turn connected to a somewhat enlarged shoul- 
der portion. 

tn a second embodiment in accordance with the 
present invention, a sealing device is for location 
between three connected together components of a 
reduced pressure material harxPing system, the device 
in tills case Including ttie head and neck portions and 
further Including a slot extending from ttiat end of the 
device remote from the head portion to a position wrttiln 
the head portion. This slot will, in use. accommodate 
the edge of one of the three components of the material 
handling system. 

Preferably in any device in accordance with the 
present invention, the head portion is, when sealing 
cross-section, ot drcuiar shape except where it extends 
into the neck portion. In use, the sealing device wiO be 
located between two flanges of components being con- 
nected togettier. the flanges being shaped to accommo- 
date the enlarged head portion of ttie sealing devica 

The present invention will now be described, by way 
of examples only, and with reference to ttie accompany- 
ing drawings, in wNch> 

- Figure 1 Is a diagramatic representation of a 
reduced pressure material handling system incor- 
porating sealing devices in accordance with the 
present Inventton; 

• Figure 2 Is a further view, mainly in vertical section, 
of a vacuum hopper loading device forming part of 
tile system of Figure 1; 

Figure 2A shows a furtiier vacuum hopper loader 
for. use in a system such as tiiat shown in Rgure 1 ; 

Figure 3 shows a first embodiment of a sealing 
device in accordance with the present invention, 
shown forming part of the loading device of Figure 
2: and 

Figure 4 shows a second embodiment of a sealing 



device in accordance witfi the present invention, 
again forming part of tiie loading device of Figure 2. 

Referring to Figure 1 of the acconpanying drawing 
5 a reduced pressure or vacuum material handling sys- 
tem indudes a feed hopper 1 into which material to be 
conveyed is tipped from bags and transported through 
pipe 2 to a vacuum hopper loader 3 wrtiiin which a vac- 
uum is created by vacuum purrp 7. Pump 7 is con- 
10 nected to hopper loader 3 by means of an air line and 
via vent valve 6. secondary filter 5 and vacuum select 
valve 4. 

When it is required to convey material, the vacuum 
select valve 4 is opened and vent valve 6 dosed creat- 

IS ing a suction in the pipe 2 at tiie base of ttie feed hopper 
1. Material and air are drawn into the vacuum hopper 
loader 3 until the level of material is just below ttie mate- 
rial emry point indicated at 2A. At this point ttie vacuum 
select valve 4 doses and vent valve 6 opens, allowing 

20 air to be drawn from atmosphere and ttvough ttie vac- 
uum pump, which runs continuously. 

Vacuum hopper loader 3 is shown in more detaS in 
Figure 2 and is in fact shcMvn witti an extra section 9 
focated between ttie top 11 and lower conical sections 

25 13 and 15. A discharge flap 17 forming part of a valve 
19 at ttie base of conical section 15 of ttie loader 3 is 
new opened and tfie material falls by gravity to the pdnt 
of usa Rap valve 19 is ttien closed and ttie cyde 
repeated, if required, to refill vacuum hopper loader 3. 

30 Refening now to Rgure 2A of ttie accompanying 
drawings a vacuum hopper loader 21 is similar to ttiat 
shown as 3 in Rgure 2 except that ttie upper cylindrical 
member 9 is omitted. Located t)etween top cover 23 and 
upper conical section 25 is a fiter arrangement 27 

3S including filter clotti 29. An air motor 30 is operated 
when bottom flap valve 32 is open and ttie material is 
being discharged. Air motor 10 causes vibration of ttie 
titer ttiereby dearing it of materials adhering to it 
it can be seen ttiat the vacuun hopper loaders 3 

40 and 21 of Figures 2 and 2A respectively indude con- 
nected together sections, ttie connecting positions 
being indicated generally at 41 . 43 and 45 fbr ttie loader 
of Rgure 2 and at 47 and 49 fbr ttie loader of Rgure 2A. 
At the connection position 43 of Rgure 2. two loader 

46 sections are joined togettier and at each of ttie other 
connection positions of ttie loaders of Figures 2 and 2 A. 
ttvee sections are joined togettier. 

Shown in Rgure 3 is an enlarged view of ttte con- 
nection position between cylindrical section 9 and coni- 

so cat section 13 of ttie loader of Rgure 2. It can be seen 
ttiat each of sections 9 and 13 is provided with a shaped 
flange 51, 53 respectively. Between ttiese flanges is 
located a resilient annular sealing device 55. Sealing 
d€vice 55 may be formed of a relatively soft rUbber or 

55 other suitable nnaterial. it is shaped so that, in cross- 
section, it has an enlarged head portion 57 and a rela- 
tively narrow neck portion 59 as well as a somewhat 
enlarged shoulder regfon 61. ttie latter being in fluid 
contact with ttie inskle of ttie loader 3 which, in usa is 
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subject to relatively low preesuree. Enlarged head por- 
tion 57 ties between correspondingly curved portions of 
flanges 51 and 53 with its outer extremity in fluid com- 
munication with the outside of the loader 3 at atmos- 
pheric pressure. A ring damp 63 is used to squeeze 
together flanges 51 and 53 about sealing device 55. 

Referring now to Figure 4 of the accompanying 
drawings, there is shown the sealing connection 41 
between three components of the loader 3, namely, top 
cover 1 1 . cylindrical section 9 and filter support 71 . from 
which filter devices 73 are suspended. Accordingly at 
this sealing connection three components of the loader 
are sealingly connected together. The sealing device 75 
in aocofxiance with the present invention is again 
formed of soft rubber and has, in section, an enlarged 
head portion 77, a relatively long neck portion 79. (com- 
pared wHh the length of neck portion 59 in the device 
shown in Figure 3) and a somewhat enlarged end 
shoulder portion 81. Extending from the centre of the 
end shoulder portion 81 in a direction towards and ter- 
minating at a central position within head portion 75 is a 
slot within whk:h is located the edge 83 of filter support 
71 . As in the case of the sealing connection of Rgure 3. 
a ring damp 85 squeezes together the shaped flanges 
87 and 89 of drcular section 9 and top cover 11 of the 
loader. Sealing d«nce 75 is thereby squeezed onto 
edge 83 of filter support 71 so that all three components 
of loader 3 are sealingly held together. 

It shoukj be appredated that the novel shape of a 
sealing d^ce in accordance witti the present invention 
enables the sealing device to be used in a situation 
where tiiere is a substantial reduction in pressure wHKn 
the material handling system. The enlarged head por- 
tion of the sealing devk;e together with tiie small gap 
between the various metal components being con- 
nected together, prevent the seal from being drawn into 
the vacuum hopper loader by the reduced pressure 
inside it. Vacuum levels of up to 80% vacuum create 
very high compression loads on ttie seal. For example, 
a vacuum hopper loader of diameter 80cm will have a 
compression toad of 4 tonnes on tiie seal witti 80% vac- 
uum. A seal device In accofdance with the present 
invention, having a relatively long radial wkjth, that is to 
say length of rubber between ttie area of lew pressure 
and atmospheric pressue. permits a relatively soft rub- 
b&f seal to be used wrttiout excessive compression 
stresses. 

A seaihg device in accordance witti the present 
invention is particularly useful for ttie fbod and phanna- 
ceutical market where material handling hoppers are 
manufiactured with smootti and crevk;e-free internal sur- 
faces. K win be appreciated from Rgures 3 and 4 that 
sealing de#k»s In accordance witti ttie present inven- 
tk)n have compatible smootti and aevice-free internal 
surfaces. 

In general, material handling systems, in which 
sealing donees of the present invention may be used, 
indude systems used in ttie plastics, food and pharma- 
ceutical industries for conveying relatively smaH quanti- 



ties of powdered or granular material from a material 
feeding point, for example, from bags or drums to a 
point of use A typical example might be a system for 
feeding material to a tablet press or to a blending proc- 
5 essor. A component to such a system, such as ttie vac- 
uum hopper kiaders described above! may be formed of 
sections which may be formed of sections which are 
easily connected together and easily disassembled, at 
least partiy due to ttie use of sealing devnes in accord- 
to ance witti ttie present invention. 

Claims 

1 . A sealing device (55) for location between at least 
IS two connected togettier conponents (9. 13) of a 

reduced pressure material handling system, said 
device being made in one piece and formed of resil- 
ient material and extending, in use, between areas 
of relatively high and low pressure, characterised In 
20 ttiat saki device has a shape which, in cross-sec- 
tion, includes an enlarged head portion (57) inte- 
grally connected to a relatively narrow neck portion 
(59). the head portion being positfoned. in use, 
renrxyte from the relatively fow pressure area. 

25 

2. A device according to Claim 1 in which ttie device 
Indudes. integrally connected to ttie neck portion 
and remote from ttie head pation, a relatively 
enlarged shoulder portion (61). 

30 

3. A sealing device according to Claim 1 or Claim 2 
which is for location between ttiree connected 
togettier components (9. 1 1 . 71) of a reduced pres- 
sure material handling system, ttie device induding 

35 a sfot extending from ttiat end of tt^e device remote 
from the head portion to a positfon within ttie head 
portion. 

4. A reduced pressure material handling system 
40 induding a sealing devicei according to any of the 

preceding daims. 

PatentansprOche 

46 1 . Dichtvonichtung (55) zur Anordnung zwischen min- 
destens zwei miteinander vertxindenen Kompo- 
nenten (9,13) eines Unterdnjck- 
MaterialfOrdersystems, welche Vorrichtung in 
einem Stock hergestellt und aus einem elastischen 

50 Material geformt ist und sich bei ihrer Benutzung 
zwischen Bereichen nit relativ hohem und relativ 
niedrigem Druck erstreckt dadurch gekennzeich- 
net, da6 die Vonrichtung eine Fbrm aufweist. wel- 
che im Querschnitt einen vergrOGerten 

55 Kbpfabschnitt (57) umfa^. der einstOckig mrt einem 
relativ schmalen Halsabschnitt (59) vertxinden ist, 
wobei der Kopfabschnitt bei der Benutzung entfernt 
von dem Bereich mit relativ niedrigem Druck ange- 
ordnet ist 
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2. Vorrichtung nach Anspruch 1, welche werterhin 
einen einstucKig mit dem Halsabschnitt vertxjixje- 
nen und entfamt von dem Kbpfabschnitt tiegenden, 
relativ vergrOBerten Schuiterabschnitt (61) umiaBt 

5 

3. Dichtvorrichtung nach den AnsprOchen 1 Oder 2, 
welche zur Anadnung zwischen drei miteinander 
vertxjndenen Kbrnponenten (9,11.71) eines Urvter- 
druck-MaterialfOrdersystems bestimmt ist. wobei 

die Vorrichtung einen Schlrtz umfaBt. der sich von to 
dem entfernt von dem Kopfabschnitt (iegenden 
Ende der Vonrichtung bis zu einer Position inner- 
hab des Kbpfabschnittes erstrecM. 

4. Unterdruck-MateriatfCrdersystem, welches eine is 
Dichtvorrichtung gemAB einem der vorangehenden 
Anspnijche umfaBt 

Revendlcatlons 

20 

1. Dispositif avec joint (55) pour une zone dispos^e 
entre au nnoins deux ^l^ents (9,13) relite ensenv 

d\jn systdme de manutention de mat^riau k 
basse pression. ledit dispositif 6tant form6 d'une 
seule pitee el torm6 d'un mat6riau testique et 25 
s'dtendant. en oours d*utilisation, entre des zones 
de relativement haute et basse pression. caractd- 
ris6 en ce que ledit dispositif prteente une forme 
qui. en section droite, indut une partie (57) 6largia 
en fbrme de tdte relive et venue d'une pidce ovec so 
une partie (59) relativemerrt 6trofte et fbrmant un 
cou. la partie en fbnme de tdte ^ant dispose, en 
cours d'utiBsation. k I'opposd de la zone de relative 
basse pression. 

55 

2. Dispositif selon la revendication 1. caract^d en 
ce qu'il comporte. relite et venue d'une pitee avec 
la partie en forme de cou et ^ I'oppos^ de la partie 
en forme de tdte. une partie (61) relativement diar- 
gie en fonme tfdpaulement 40 

3. Dispositif selon la revendication 1 ou 2. destind k 
dtre dispose entre trois composants (9. 11. 71) 
relics ensemble d*un systems de manutention de 
matdriau k pression rdduite. le dispositif compre- 46 
nant une fente s'dtendant depuis tadite extrdmitd du 
disposflff diolgnd de la partie en fonne de tdte vers 

un emplacement II rintdrieur de torportion en forme 
detdta 

50 

4. Systdme de manutention de matdriau k pression 
rdduite induant un disposiitt avec joint selon l*une 
des revendications prdcddentee. 
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Fig. 2A 



